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Description 

[pool] Hot mett adhesives, 100% solids materials, which Bra applied to a substrate when molten and cooled to 
harden the adhesive layer, are used commercially for a wide variety of applications. The major advantage of hot melt 
s actteeive system* is the lack of a carrier fluid which dimmates the need for drying the adhesive film once It to applied 
1o the substrate, Thit eHmination of the drying step overcomes hazards associated with solvent usage and atoo allows 
for faster production Ine speeds and lower transportation costs. 

(0002] For various applications. It is also desired that some hot molt adhesives bo hydrophfflc. La., be water -soluble, 
water-sensitive or water-activated. Such hydrophiBc adhesive* find use, tor example, in moisture activated envelope 
10 actieerve* and Ni the construction of nuahabie disposable products including diapers and sanitary napkins where they 
promote the dtetmegratton of the disposable article in water. 

IP003] Mot melt adhesives have historicaiy been based on petroleum derived polymers such as polyethylene, eth- 
ytenfrvinyl acetate, styranfc block copolymers and polypropylene. Water sensitive hot melts have also been prepared 
from vinyl pyrroHdone polymers Including vinyl acetate/vinyl pyrrol Idone copolymers. All these adhesive cornposWone 

it are further tooWRed, plastfcized and/or reinforced with a variety of resins, oils and/or waxes which are derived from both 
petroleum and naturally occurring feedstocks such as wood, gum and tall oil rosin and terpen es. 
[0004] In fie production of opposable articles, hot melt adhesives are typically extruded at elevated temperatures 
(about 250*F to SAW) directly onto a work piece, typically a polyethylene or polypropylene film, a nonwoven fabric an 
absorbent material, a tissue, or a film which can then be bonded to another nonwoven fabric, absorbent material, tissue, 

so or film using the hot melt adhesive. Application of the adhesive may be extruded by fine line, multi-dot, multi-line meth- 
otte or spray techniques. The hot melt adhesive is used to laminate layers or attach elastic, particularly for waist or lag 
band closures for disposable diapers. 

(0005] H such dteposabla products, it is de*iraWe to know il th» product has become wet with water or urine. For 
example, it may not be readtty apparent that a diaper has become wet due to the plastic coating or water proof parity 
8$ worn over the diaper. 

(0006] Acenitflngly, the present Invention Is directed to a hot melt adhesive composition which Is capable of indicat- 
ing the presence of water or urine therein and to disposable products comprising such adhesives. Specifically* the hot 
melt adhesives of the present wention change color in response to water or urine. 

{0007) The hot melt adhesives of the present invention comprise a pH adjusting component and an indicating agent 
90 which is capable of changing color in response to changes In pH. 

10006] The adhesives of the present invention comprise a pH adjusting component and an indicating agent which 
Is capable of changing color in response to changes in pH. 

K>009) The indfcettig agent la a component which is capable of changing color in response to changes in pH. Add- 
bese indicators are preferred because they change color rapioty The most preferred indicating agents are those which 
m change to a bright vMd color. The acid-base indicators for use herein are those which change color at a pH In the range 
of about 3 to 7, such as Rhyl Red, Bromophenol Blue (made by Eastman Kodak). Bromocresol Green mb»d with 
BrorrKjphenol Bfoe> or Bromophenol Blue. Most preferred is Bromocresol Green which changes color In the range pH 
34*0 5.4. 

(0010] The fndfcating agent is used in an amount effective to provide tha ccirpostfon with a readily visible odor 
40 composition exposed to water or urine; generally about 0.05 10 0.1 weight percent indicator, baaed on the 

weight of the composition. Preferably, the inticatJng agent is present in amounts of 0.005 to 3% by weight of the eotis- 
slva composifon. 

I 001 1] ^ The adhesives of the present Invention also comprise a pH adjusting agent which is an acidic or basic 00m- 
ponant which changes the pH of the hot melt adhesive. Prefened are acidic plaetidzer* which have an acidic functional 
48 end group, such as a carboxylic acid. Examples of such acidic plaeticizere Include isostearrc acid, azelaic acid, stearic 
acid, oleic add, Bnotaic add, rictaolefc add and dimer acid, teostearic add is preferred. 

EP012] The add plaaticber Is used to render the resulting adhesive acidic. As used herein, sdcfic it defined as a pH 
less than the Indicating range of the Indicating agent The adhesives ctescrfced herein, without the acidic plaetidzer. are 
of a pH such that the addition of Bromocresol Green (or any indicating agent) to the adhesive causes (he indicator to 

so change. Therefore, It was found ri accordance with the present Invention, that the addition of an acidic plaetidzer 
actuate the pH of the adhesive to below the activation range of the indicating agent, preventing the f ndteatfog agent from 
Changing odor urtlees exposed to a substance that will raise the pH, such as water or urine, as wilt be described below. 
B»1 3) Specif leafy tha addition of urine, which has a pH is the range 5-8 to 7.4. or the aotftion of water wfthapH 
of 7. to the adhesive, causes the pH of the acfriesrve to increase, passing through the indicator range* causing a color 

55 change dgnaing that the actiealve Is wet with watsr or urine. The pH range of urine is disdosed In J. L Hammone, et 
al, TAPPI Irtt Dissolving Pulps Conf. (Geneva) Proc: 247-264 (March 24-27, 1987). 

IP014] Any indicating agent capable of changing cdor in response to a change In pH may be used. Therefore when 
formulating an adhesive in accordance with the present invention, the addta plaetidzer and indicating agent are chosen 
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so that the pH of the adhesive is such that wtien urine or water are added, the pH changes in $uch a way that the indi- 
cator Is actuated* 

[001 5] The pH adjusting agent and indicating agent are formulated Into an adhesive composition. Any base poly- 
mer for hot melt adhesives may be used such as polyethylene, ethylerte-vinyl acetate, etyrenic brock copolymers, poly- 
s propylene, and vinyl pyrralkfene polymers including vinyl acetate/vinyl pyrrolidone copolymers. Preferably the base 
polymer it a sulfonated polyester. In this embodiment, the present invention is directed to hot met adhesive composi- 
tions comprising (a) 20 to 80% by weight of a sulfonated polyester; (b) 3 to 30% by weight of a pH adjusting agent par- 
ticularly an acidic ptastteizef ; and (c) to 0.05 to 9% by weight of an indicating agent capable of changing color in 
response to changes in pH. 

w [0016] the major component of the adhesive of the invention, present in an amount of 20 to 80% by weight of the 
adhesive. Is a sulfonated polyester condensation polymer comprising the reaction product of: 

(a) at least one dtfuncHanal dlcarboxylc acid or correspondrtg methyl ester which Is not a sulphomonomer; 

(b) 2 to 25 mole percent of at toast one sulphomonomer containing at least one metallic sulfonate group or nitrogen- 
is containing non-metallic sulfonate group attached to an aromatic or cydoaljphatic nucleus and at least one func- 
tional group selected from the group consisting of hydroxy!, caitooxyl. and amino; 

(c) at least one difunctonai reactant selected from a glycol or a mixture of a glycol and diamine having two -NRH 
groups, the glycol containing two •C(R 1 ) r OH groups wherein R in the reactant Is hydrogen or an afcyl group of 1 
to 6 carbon stoma, and R 1 in the reactant le a hydrogen atom, an alkyl of 1 to 6 carton atoms, or an aryl group of 

M 6 to 10 carbons atoms; 

(d) 0 to 40 mole percent of a ^functional reactant selected from hydroxycarboxytic adds having one -C^RJj-OH 
groua BJrtrocartooxylic adds having one -NRH group, amino-alcohols having one -C{R) a -OH group and one -NRH 
group, or mixtures of said afunctional reaetanta wherein R in the reactant is hydrogen or an alkyt group of 1 to 6 
carbon atoms; and 

£$ (a) o to 40 mole percent of a muaifunctional reactant containing at least three functional groups selected from 
hydroxyl, carboxyl, and mixtures thereof wherein at least a portion of the muttttuncbonal reactant contains at least 
three hydroxy! groups. 

wherein all stated mole percentages are based an the total of a* add, hydroxyl and amino group containing reactants 
90 being equal to 200 mole percent, and wherein the polymer contains proportions, of acid-group containing reaetanta (100 
mole percent ackl) to hydroxy- and amino-group containing reactants (100 mole percent base) such that the value of 
{etsifealents) EO (base) divided by (equivalents) eq (acid) is between 0.5 and 2. 

10017] The durational acid or ester reactant of (a) of the composition of the present invention Is preferably sub- 
stantially alfchatfc in nature and may be an acid selected from the group consisting of oxalic; malonic; olmethylrrmbnic: 

as sucdnte: gMaric; adipic; methyladfeic; pimelic; ptvafc; fumanc; malefc; dodecanoic; 2jMlmethy4gIutaric; azeiaic; 
sebadc; 1.3-cydopet^edicarbQxyllc: 1.2^dohexanedIca>boxyic; 1 ,3-cydohexane drarboxytic; 1,4-cyclohexanadl- 
carboxylic: phthalc; terephthalrc; isophthalic; 2,5-noil3ornane^Iciarboxylic; 1 ,3-naphthalic; dphenic; 4 1 4'-oxydlbeniolc; 
cftgfycotic; txodiprcpionjc; 4.4'^irtfonyWtoeraoic; and 2,5^naphihaleneo^carboxylic acids and esters thereof and mix- 
tures thereof The afunctional chearboxyJic acid or ester reactant of (a) is preferably selected from the group of acids 

40 consisting of isophthalic acid, terephthaltc acid, phthallc anhydride (acid), adipic acid, prvefic add, dodecanedioic add, 
sebadc acid, azetafc add, 1 ,4-cydohexanedk»rt»xyt]c add, 1 >3-cyctcfiexane4flcarboxy*c add, maleic anhydride, 
furnaricacld, succinic anhydride (add), 2,6-naphthalenedicartoooryllc add, and glutaricacid and esters thereof and mix- 
tures thereof. The more preferred oHrunctkxiaJ dicarbcxyllc add reactants of (a) are selected from the group consisting 
of isophthalic add, adipic acid, 1,4~cyclohexanedicarboxyfic add, I.S^dohexaneolcarboxytic add and mixtures 

4* thereof with 1.4^dohexnnedicarboxylic ackJ being most preferred 

(0018) The sutohomonomer reactant of (b) is preferably selected from the group consisting of difunctional mono- 
mers containing a -SQ3M group attached to a nudeus selected from the group consisting of benzene, naphthalene, 
anthracene, oTphenyi, oxytxphenyl, euttonyldphenyl, and methylenediphenyl, wherein M Is Nat, U+, Mg++ ( Ca-H-. 
Fe++. and Fe++4* The more preferred suHbrnonomer reactant of (b) is selected from the group consisting of did* an 

so dlol adducts of rnufthunctional reactant contHhing at least three hydroxyl gjoups and a monccarboxyHc acid sulfomon- 
omer containing at least one meta&c sulfonate group or nnrc^en^mairrfng non-metallic sulfonate group attached to 
an aromatic or cydo-allphatte nudeus. Alternatively, a more preferred group of sdtomonomere include 5-sc<fosunbl- 
sophthalic add, dimethyl 5-sodloeuifoiscphthalate. 5^fthiosulkisphthalic acid., and tA^{2^ra^^^-5'WShsLm' 
sophtfialate; with the S-scxJiosulfoisophthaJic acid or dimethyl 5^odi03uliDisophthalste being most preferred. 

ss (0019) The dffunctionaJ reactant of (c) is preferably a diol selected from the group consisting of ethylene glycol; pro- 
pylene glycol, 1,3-propanediol. 2-mothyH ,3-propanediol, 2,4^{methy1-2-ethYl-hexan6-l ,3-diol. 2,2-dirnethyM,3-pro- 
panadld (ne^penty! glycol). 2-ethyl-2-butyl-1.3^opanediol (neoperrtyl gtycoi) # 2-ethyl*2Hxityl-i.3i>ropanedlol t 2-ethyi- 
a^sobutyM ^iwcpanedtol. 1,3-butanediol, 1>butanedid. 1,5-pcntanedtoJ, 1 .6-hexanedto). 2.2.4*jrrtetbyM ,6-rwan- 
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•did. trtodiflthanol. 1,2-cyctohexanedmethanoi, i,3^yck*exan*imattariol, 1 ,4-cyctohexanec»n>ethanol, 2.2,4,4- 
tetramethyl- I.S^ydobutanedtoi, p-xylylenedtol Methylene glycol, triethylene glycol, tetraethylene glycol, pentaethytene 
glycol, hexaethyisne glycol, heptaethylens Qlycol, octa ethylene glycol, nonaethytene glycol, deca ethylene glycols, 
2,2,4-trlmefriyH •1,3*pentanedtol. hydroxypivalyl hydroxypivalate, dlpropylene glycol, 1,10-decanecflol. hydrogenated 
s bisphend A. and mixtures thereof. The dfUncional reactant of (c) is mora preferably selected from the group consisting 
of diethytene gtyco): neopartfyl glycol, cyclohexanedimethanoi, 2 -elhy I -2-butyi- 1,3 -propanediol. 2,2,4-triri^hyM,3-pen" 
tanedol, rTyotoxvprvaiyl hydraxypivalaie, and 2*methyM ,3-propanediol, with Methylene glycol, neopeny glycol, and 
cydohexanedhrieeianol being most prefenred. 

[0020] Advantageous dlfunctional components which are aminoaloohote include aromatic, aliphatic heterocycic 
to and other types at in regard to component (d). Specific examples include 5-anirxxnet^-cyck)hexanemathand; 5- 
e/nirio-2-etrVl-pentarKx-l , 2-(4-b^r^elrwxypheny1)- 1 ^rrtnoethana, 3-airiinc-2 f 2-dimemytp(t)pan^ hydroxy ethyl- 
amJne. etc* Generally these aminoaicohols contain from 2 to 20 carbon atoms, one -NRH group and one -C(R)2-OH 
cjoup, 

[0081] Advantageous ditoncttonaJ monomer components which are amlnocarboxyllc acids hdude aromatic 
ts aliphatic heterccylc, and other types as in regard to component (d) and Include lactams. Specific examples include 0' 
arnirvjcaproic add, Its lactam foown as caproiactam, orraga-einiriourKlecanoic add, 3-amino-2-dime*hyfcropionlc add, 
4-{b-amlnc«thyt>benzolc add, 2-<b-a7Tiincpmpoxy) benzoic acid, 4-amincfri8tN(^ck}hexanecajboxyllc add, 2-(b-ftmi- 
nopropoxy) cydotwxanecaiboxyftc acid, etc. Generally these compounds contain from 2 to 20 carbon atoms. 
[0022] Advantageous examples of dlfunctional monomer component (d) which ere diamines fndudo ofwlene- 
so clamlne; hexamethytenedtamlne; 2,2,4^lniethylhexamethylefiedkunine; 4-oxaheptarie-l.7<liamine; 4,7-dic«adecan«- 
1.1 diamine; 1,4<iydohaKanebfsmethytaiTiaie; 1 ,3-cydchcc^methylcne-diamln9; o^ecwethylenedlamtne, etc. 
[0023] Reactant {*}, when used, preferably contains 3 to 6 hydroxyl and/or carboxyl groups; more preferred Is tri- 
mothyfcJpropene (TMP), trNnethylolethane (TME), glycerine, pentaerythritd, arytritd, threitol, dipentaerythritot, sorbitd, 
IrimelHic anhydride, pyromeJRtic dianhydrlde. or dimethylolpropionic add. with TMP being most preferred. It Is preferred 
ss that reactant (e) be present in a minor amount up to 40 mote percent more preferred 0 to 20 mole percent 

[0024] The pofyeetsr composition used as a component of the hot matt adhesJves of the present invention prefera- 
bly eornprfee* 60 to 100 mole percent of (a), 4 to 20 mole percent of (b). 80 to 100 mole percent of (c), 0 to 10 mole 
percent of (d>, and 0 to 20 mole percent of (a). 

[0029] In other more preferred embodiments of the invention the polyester comprteec 60 to 1 00 mdo percent of 1,4- 
30 cyctobexanedkarboxylc add; 4 to 20 mole percent of 5-srxik^tlWeophthalic add or dimethyl 5-sodlosulfdaophthalate; 
and 80 to 100 mole percent of ethylene glycol, neopentyi glycol or ctyctolwanedimetrwiol. 
[0026] The preparation of the polyesters used herein la generally described, tor example, In U.S. Patent Nob. 
4,910,292, 4.973.656, and 4.990,593. 

[0027] The preferred pcfycondensation reactant conditions tor the preparation of the polyester areata temperature 
si of 1 50 to 230*C in tie presence of a catalyst The catalyst tor the potycondensatfon reaction is preferably an acid cat- 
alyst more preferably an organo-metaJic compound, such as a tin or titanium containing compound. Suitable examples 
of the add catalyst Include dibutytfroxide, stannous oxalate, titai^umtetn^sopropoxide, butylstannoic acid, and p-tolue- 
rieeuftonic add, with butytetannoic add being most preferred. A preferred butytstannofc add catalytic amount la 0 to 0.5 
weight percent, based on the total weight of reactant*, preferably 0.01 to 0.2 weight percent, wfth 0.1 weight percent 
49 being most preferred. 

[0038] The vtocoetty of the polyester is preferably between looocP and 1 ,000,000c P at 330*F, most preferably 
between 5000 and 50,000 cP- viscosity Is measured In a BrookitefcJ viscometer using a #27 spindle. Viscosity is gener* 
efly related to molecular weight with higher viscosities corre sp ond ing to higher molecular weights. 
10029] The adhesive compositions of the present invention may also comprise additional optional components such 

* as polar nontonic, cattontc and anionic plasticfeers; tacWf iers; crystalline materials; and stabilizers, 

(0090) Depending on the end-use application, various cornpatfele nontonic liquid plastidzen* or extending oils may 
optionally be present In the composition. Preferred compatible ptasHcteere are non-crystalline in nature and include 
polar liquid ptactkxzer* Including phthalate plastidzere such as dioctyl phthalate and butyl benzyl phthaiate (e.g., SAN- 
TIC BEER 1 60 from Monsanto); liquid polyesters (non-crystalline) such as DYNACOL 720 from Mis and the liquid pdy- 

6o merfc plaaiictzer available from CP. Hall; benzoate plastidzere such as 1 ,4-cydohexane dimethanol dibenzoate (eg., 
BENZOFLEX &S2 available commercially from Velslcol). di ethylene grycolAxptopyiene glycol dfcenzoate (e.g., BEN- 
ZOFLEX 50 from Velslcol) and Methylene glycol dfcenzoate where the mole traction of hydroxy! gjoupa which have 
been eeterrfied ranges from 0.5 to 0.95 (e.g., BENZOF LEX 2-45 HIGH KYDROXYL also from Velslcol); phosphate plas- 
ttolzera such as t-butylphenyl oTphenyl phosphate (e.g„ SANTICIZER 154 available commercially from Monsanto); 

a polyethylene glycol) wfth molecular weight below about 1000 and derivatives of polyethylene gfyod) (e.g.. PYCAL 94, 
the phenyl ether of PEG, available commerdally from ICI); ethoxylated bis phenol A (e.g.. MACOL 208 EM from PPG 
industries); dlnonyl phenol ethycxylates (e.g., SURFONIC DNP 100 from Huntsman Chemical Corp.); Bqdd rosin deriv- 
atives having Ring and BaR mefflng points below about 60 6 C such as the methyl ester of hydrogenated rosin (e.g., HER- 
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COLYN D from Hercules); as well as vegetable and animal oils such as glycerol esters of fatty acids and polymerization 
products thereof. Particularly preferred plastfclzer include phenyl ether of polyethylene-glycol: butyl benzyl phthalata; 
benxoatsa such as 1 ,4-cycfohexane dimethand dibenzoate, diethylena glycol/diprcpytene glycol cfcbenzoate, and doth- 
yiene glycol dibenzoate where trie mote fraction of hydroxyl groups which have been esterified ranges from 0.5 to 0.95. 

5 These piaatitizers are also polar in chemical composition and show improved compatibflty over pJastictzers which ara 
not polar such as Mineral Oil. 

[0031 ] Examples of cationic piastidzers include the fatty amine quaternary ammonium salts, such as ATLAS G-265 
with HLB of 33. available from iCt; and ATLAS-G-3634A an imidazoline quaternary amrnonium salt* also available from 
ICI. 

to [0033] Anionic pJastitizers suitable tor use herein are avatiabte si enher solid or liquid torn Whan present, the 
adhesive composition wflt comprise 1 to 30% of anionic pJasfidzers. Examples of anionic plasbcteers include the tulfo- 
sucdnate salts, such as sodium dioctyi suHosuccinate. a solid plasticteor available under the tradename CYTHC OT-100 
from Cytec Industries; eiitated fatty acids such as AHCOWGT RS from ICI ; and EMULSIRER K-30, a solid alkane Suh 
tonate avaJabls from Bayer Inc. Preferred Is EMULSIFIER K-30. It has bean found. In accordance wfth the present 

;* invention, that the anionic pfasHdzer wil accelerate the color change of the indicating agent 

[0033] The compatible tacWfylng resins useful in the adhesive compoortions ara generally polar in nature and have 
a Ring and Bal softening point pester than 6Q°C and include rosin and rosin derivatives, pure phenolic resins, and the 
like. Mora partcutarty, the useful tacWfying resins fedude any compatible resins or mixture* thereof such as (1} natural 
and modified rosins such, for example, as gum rosin, wood rosin, tall ofl rosin, distilled rosin, hydrogenated rosin, dimer* 

60 ized rosin, and polymerized rosin; <2) rosin asters such as glycerol and pentaerythritai esters of natural and modified 
rosins, such, tor example as the glycerol ester of pela, wood rosin, the glycerol ester of hydrogenated rosin, the glycerol 
ester of polymerized rosin, the pentaerythritol ester of hydrogenated rosin, and the phenofc-rnodifiad pentaerythrftol 
ester of rosin; and (3) phenolic modified a-methyl styrene resins as well as the hydrogenated derivatives thereof. Mb<~ 
tuxes of two Of more of the above o^scrtoedtadefyirig renins, as well as Wends of the above resins with small amounts 

SB of (e.g., lass than about 20% Of the adhesive} less compatible resins may be utilized tor some formulations. 

[0034] Repreeentative polar tactifiers include ionic materials such as FORAL NC available from Hercules; non- 
ionic materiale such as FORAL AX also from Hercules; alpha methyl styrene phenoKcs such as URATAK 68520 from 
DSM Resins, and rosin esters such as UNrTAC R100L available from Union Camp. The preferred tackifier tor use heroin 
IS FORAL NC. 

ao [003$) Another tacWfler Is sucrose benzoate which is particularly useful due to its biodegradable and cornpostable 
character. Sucrose benzoate is preferably utfzed in rts alcohol soluble form wherein tie sucrose is partially esterMed* 
This grade is a tight colored, dear norvcrystaline solid with a softening point of about 95°C Alternatively, the non-alco- 
hol organic soluble grade, a water<clear; noncrystalline flake solid having a softening point of 98°C. may also be used. 
Both grades art avalable commercially from vefiscol Cherrical Corporation. 

» (0036] High polarity hydroxyl-containlng tackifiers are most preferred Among these are styrene afryl alcohol copoK 
ymers available from ARCO Chemical under the tradename SAA-100. and orthophthalate neopentyl glycol polyester 
poryol avafoble from Stepen under the tradename StapanoJ PN-1 10. 

[0007] AddHtonany, small amounts (i.e., lass than 20 percent by weight) of non-polar tactfiers may be used in com- 
bination wfth the previously descnbed tackfflers. Typical of this class of non-polar tacxif lers are the arormfcraJlphatfcs 
4o such as ECR-1496 torn Exxon Chemical; aromatic* such as KRISTALEX 3085 from Hercules; aliphatic hydrocarbons 
such as W1NGTAC 85 from Goodyear; and cyclic aliphatic© such as EASTOTAC H-100 from Eastman Chemical 
[0038] WNietrretacWfier may comprise up to about 90% of the adhesive, h Is generaly used in amounts ol about 
0 to 39 % by weight 

[0039] The aoTwsives of the Invenicn may also comprise at least one crystalline wax material selected from the 
43 group consisting of a compatible crystalline wax diluent and a crystalline thermoplattic polymer. The crystaffine wax 
materials are ernptoyed at levels of about 5 to 40% by weight by wslght to reduce the melt viscosity whfl e Improving heat 
resistance. The waxes used must be highry polar, containing a 3 X 10" 3 . equiv/g of polar groups and at least one group 
per molecule and with a molecular weight below 500 grmola Higher concentrations of polar groups are necessary for 
higher molecular weight waxes. These polar groups Include hydroxyl, amide (primary, secondary, and tertiary), sutfone, 
*t> phosphate esters, sulfonamide, carbonate, ures, amine, urethane, carboxytic add; and carboxylate eaft*. ureas, and 
sulfonate salts, 

[0040] 8uRaNe crystalline polar waxes include 12-hydroxystearamide. N-(2-hydroacy ethyl) 1 2-hyrJrottyrteajqrride 
(PARICIN 220 from CaeChem), stearamide (KEM AMIDE S from Wlteo). glycerin, monostaanrte, sorbrtan monoslearate, 
and 1 2-hyoYGxy stearic acid. Also useful in combination with the above are the less polar waxes such as N, W-ethyterte- 

6 bis-cteararnlde (KEM AMIDE W-40 from Wftco), hydrogenated castor oil (castor wax), oxiduead synthetic waxes, and 
functonaJteod synthetic waxes such as oxidized pdyethytene waxes (PETROLITE E-1040). 

[0041 ] The adhesive* of the invention may comprise a crystaffine component which may alternatively be a crystal- 
line rtyoVophobic thermoplastic polymer present m the adhesive 5 to 60%. preferably 5 to 40%. These polymers are 
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employed in order to Impart flexibility, toughness and strength. Suitable crystalline thermoplastic polymers include eth- 
ylene vinyl acetate copolymer* containing about 1 2 to 50% vinyl acetate, ethylene acryttc add. ethylene methyl acr ylate 
and ethylene n-butyl acrylate copolymers as well as polylactide, caprolactone polymers and pory(hydroory- 
bufyrate^ydroxyvaJerate). polyvinyl alcohol, linear saturated polyesters such as DYNAPOL or DYNACOLL polymers 
5 from HOfe, or GRILTEX from EMS-Crtemie, poly (ethylene oxide) polyether amide or polyester ether block copolymers 
available from Atochem (PEBAX) or Hoechst Celane&e (RITEFLEX) respectrvety, ana poryamide polymers such as 
those available from Union Camp (UNIREZ) or Huis (VESTAMELT). The polymers added may be amorphous or crys- 
talline, but at least EHL of a crystalline polymer Is required to achieve adequate properties. 

(0042) Preferred among these crystalline polymers are other polyester polymers such as those available from 
io EMS-Gherrie, Sumter, SC. under the tradename GRILTEX. or from HQte America, Placataway, NJ, under the trade- 
names DYNAPOL and DYNACOLL (lower molecular weiffit). Also preferred are polyamidee such as those available 
from Union Camp, Wayne. NJ, under the UNIREZ tradename or copolyamides available from Huts under the VE$- 
TAMELT tradename and also from EMS-Chemle also under the GRILTEX name. 

10043] ft may also be desirable to incorporate into the hot melt adhesive up to 20% by weight of certain other 
is hydrophyte non-crystalline pdymers such as hydraxyethyl ceftulose, hydroxypropyl CBttujose, polyvinyl methyl ether, 
poryvrnytpynolktone, poryethytoxazoline, starch or cellulose esters, particularly the acetates wffi a degree of substitu- 
tion less than 2.5; the latter polymers functioning to increase the water senaarvfty of the adhesive* which may be 
desired tor some applications. 

10044) Other hydrophobic compatible polymers include etestomeric polymers such as styrene contacting block 
» copolymers, e.g., etwen*!sqprejie-styrene> epoxidteed potyteoprena, sryrene-butAdiene-styrene, styrene-ethylerte 
rxityiene- styrene. styrene-ethylene propylene styrene may also be present at levels up to about 30% by weight Of 
these polymers, those based on styrene-isoprene-styrene are moat prvferrod. 

(004$] Among the applicable slnbilixars or antioxidants which may be included hereto are high molecular weight 
hindered phenols and nrsiltrfurcttortal phenols such as sulfur and phosphorous-containing phenols. Representative Mrv 

« dered phenols include: 1 ,3,5-frtmethy ^ A6^s(3,5^Uert-r^ propionate; n-octadecyt 3,WMen> 

butyM^roaryphenyl) propionate; 4.4'-methlenebra p.6*tert-buty#ratol); 4,4 , -tWc*is (6-tert4xftyt-0-crssol); 2.6^»* 
tart^butylphenol; 6^4-rydraxypherx^2^s(^^ dHi-octadecyl-3.54i*tert^^ 
benzytphosphonate; 2-(n-octylthlo>^thyl 3.S^-tart-butyl^-riydroxyberaoate; and sorbitol hexat3-(3.5-di tert-butyl'4- 
hy*^typhenyt)-proptonate]. If used, the stabilizer is present in levels of about 0-05 to 3% by weight 

so (0040) Other optional additives may be Incorporated into the hot melt compositions in order to modify certain prop- 
erlee thereof. Among these additives may be Included colorants such as titanium dioxide; and fillers such as talc and 
day. etc. 

BJ047) Therefore In one embodiment, a hot melt adhesive composition in accordance with the present invention 
corrpriae* (a) 20 to 30% by weight of a Sul tatted por/e&tc*; (b) 0 to 35% by we^ 

40% by weight of at least one cryst&Ilna material selected from the group consisting of a compatible crystaBne wax 
diluent and a crystalline thermoplastic polymer; (d) 1 -30% by weight of an anionic plasticizer; (e) 3 to 30% by weight of 
a pH adjusting agent particularly an acidic plasticizer; (f) to 0-05 to 3% by weight of an rtiktttirtg agent capable of 
charting color in response to changes In pH; and (g) 0 to 3% by weight of a stabilizer: wherein the total or (a) - (g) 
equate 100% by wtitfit. 

fl>048] t wfl be recognized that tha general formulation described above can be adapted to indude a wbe variety 
of hot men actiesfve compositor*, tie more precise formulations of which will vary depending upon me specific end 
use, as known to those skilled In the particular art. 

(0049) The hot melt adhesive compositions of the invention may be formulated using techniques Known in the art 
An exemplary procedure for preparing an adhesive of the above emboolment involves placing approximately 40% of the 
49 total tactffyhg resin concentration with afl the polymer, wax, plasticizers and stabilizers in a jacketed mixing kettle, pref - 
erabry In a Jacketed heavy duty mixer, which is equipped with rotors and thereupon raising the temperature to a range 
of from up to about 190°C. After The resin has melted, the temperature is lowered to 150* to 1S5*C- Mixing and heeling 
are continued until a smooth, homogeneous mass is oManed whereupon tie remainder of tie taddfying resin Is thor- 
oughly and unsormfy admixed therewith. 
90 W&n As noted above, the sulfonated pdyester confining rtydrophilic hot melt adhesive? of the Invention wffl bo 
tormula ted differently depending upon the particular end use. The resultant adhesive* may be used in the assembly or 
consfrudton of various deposable applications including, but not limited to. santary napkins, disposable diapers, hos- 
pital gowns, bed pads and the like. In particular, adhesives are useful for the construction of dispose***) articles using 
muttM toe. spray, or BtaHsoatlno construction techniques wherein at least one flexible f am substrate Is bonded to at least 
59 one tissue. non-woven, pofyolef in or other ftextole polymeric film substrate. 

10061) With Hah levels of crystalline polymers. adhesKres suitable as films a binder fibers can be prepared. Gerv 
ertfy at least 1 5 and preferably 20 to 40% crystalline polymer is required for these applcations. In contrast construction 
extteetvee require a high degree of flextoillty. but still need at least 5% of a crystalline polymer to avoid cold How, pref- 
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erably5tolo%, 

[0052] tn the Wkwing illustrative examples all parts arc given by weight and all temperatures in degrees Celsius 
unless otherwise noted. 

* EXAMPLES 



[0093] In preparing the feflcwlng samples, a heavy duty mixer which had been heated to 165°C and which woe 
equipped with a stirring paddle was charged with 40% of the tackifying resin and/or diluent After metrng of the resins, 
stirring was then initiated whereupon the polyester was added slowly at 165 V C over a one-half hour period after which 
to the temperature was lowered to 1 50*C. Heating and stirring were continued until a homogeneous mass was obtained 
whereupon the remainder of the tackifying resin and/or dluem was admixed therewith. 
(0094] The samples were tested using the following procedures: 



viscosity measurements were determined after 30 minutes using a Brookfleid viscometer (Spinde 27). 

10055] Some of the adiesives were also tested for thermal stability by storing at 275* F tor 24 hours. After the test- 
ing period, remove the Jar, check for the following: 

a. 8tin 

b. DirVcher parades 

& Secementatton - partial skin precipitating end falling to the bottom of the jar. 
d> vbMie char 

*. Gelation - carefully examine the contents with a glass stirring rod for signs of gels or lumps, 
f Color or odor 

0 Procfcjct separation - the presence of dstlnct layers, also known as phasing* 
[00661 The JoBowIng were used In tha formulations: 



- EASTMAN AQ 1350 is a branched sulfonated polyester available from Eastman Chemical. 
so - 124iyctaQ/siearic add from CasChem Inc. 

- PARICIN 220 is a 12- rtydroxystearamide wax from CasChem inc. 

- SANTOVAfl is a 2,5<S(tert-amyr) hydroquinone antioxidant from Monsanta 

- TNPP Is a tris rwnytphenyl phosphite antioxidarrt from QE Chemicals. 

- Isostearic acid from Urrichemla. 

« - NIREZ 300 It a phend ic modified terpens having a Ring and Ball softening point about 1 1 2*C and available from 
Arizona Chemical Company 

- PLASTHAIL BH-1 is nonionic polyester adipate plastidzer from CP Hall Inc. 

- FORAL HO Is an Ionic polar tackrfior ratable from Hercules, 

- EMUL3IFIER K-go, a soHd alkane sulfonate available from Bayer Inc. 

40 - BROMOCRESOL GREEN, S pH indicating agent form Attrteh Chemical Company. 

EXAMPLE 1 



C0O57] Table 1 shows the formulations of samples tested. Sample M isacornrol which cfcea ftt conprise any add 
49 ptastidxer (pH adjusting agent) or indicating agent Sample 1-2, also a control, contains Indicating agent, but no acid 
plasttclzar. Samples 1-3 and 1-4 each comprise an acidic piaaticlzer. isoeiearic acid. Sample 1-4 also contains EMULSJ- 
PIER K-30» an anionic plastidzer. 



so TABLE 1 



t| (%byweight) 




M 


I-2 


1-3 

A 


1-4 


EASTMAN AQ 1350 


60 


60 


60 


60 


NIREZ 300 


10 


10 


0 


0 


RARICIN 220 


15 


15 


0 


0 
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TABLE 1 (corrtinuod) 



(% by weight) 




1-1 


1-2 


1-3 




PLASTHALL BhM 


15 


15 


0 


0 


bostearic Acid 


0 


0 


10 


10 


12-hydroocysteanc ftcid 


0 


0 


10 


10 


FORALNC 


0 


0 


20 


15 


EMULSIFIER K-30 


0 


0 


0 


5 


SANTOVAR A 


0.5 


0.5 


0.5 


0.5 


TNPP 


0.5 


0^5 


0.5 


0.5 


Bromocreeol Green 


0 


0.1 


0.1 


0.1 



[0059} Tha results era shown Mow: 



TABLE 2 



I 


1-1 


1-2 


1-3 


1-4 




Viscosity (cpe) 










SB 


25CTF 
27S*F 


3000 






2100 




20OD 




1000 


1200 




&00*F 


1000 




650 


800 


90 


Initial color of hot melt 


yefcjw 


Blue-green 


Dark orange 


Dark orange 


Color of hot matt after being soaked 
In water 


Yellow 


Bhje-green 

* 


Blue-green 


Blue-green 




Tim In seconds of color change 


no change In color 


no change In color 


45 seconds 


10-1 5 seconds 


35 


Thermal Stability 275*F <»72hra. 












BWrVGaVEdge ring 


None 




None 


None 




Char 


None 




none 


8tfgM8wiri 




Odor 


Slight 




Present 


Present 


40 


CoJor 


Dark 




Dark Orange 


Ofange-Brown 




Separation 


Yellow 




None 


None 




None -30% 




-25% 


-12% 



49 

(90591 The reeuHe in "fable 2 show that there was no color change with Control Sample hi . the control, which does 
not contain any indicating agent. Control Sample 1-2, which does contain indicating agent, but no ackfic pJ*«ticix*r> W- 
tlaffy changes to a green color and does not change color further upon contact with water. Samples 1-3 and 1-4, both of 
which contain ieottaark: add. did not initiany change color when prepared with the Indicating agent however, upon 
90 Insult with water the color changed. Here Bromocreeol Green was used and the color change was from orange-yellow 
to blue. 

10050] In addition, the above results show that Sample 1-4, which contained anionic ptesticizer, changed color much 
more quickly than Sample 1-3, which did not contain anionic plasticizer. These results Indicate that the presence of tha 
anionic pta&ticUtf accelerates the color change of tha indicator. 

68 

EXAMPLE 2 

[0061] An adhesive formulation wee prepared with and without an acidic plasticizer, here feostearic acid. The for- 
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TABLE 3 



(% by weight) 






II2 


EASTMAN AO 1350 


GO 


GO 


fsostearic Add 


10 


0 


12-hydroxystearic add 


10 


10 


FORAL NC 


20 


20 


SANTOVARA 


0.5 


0.5 


TNPP 


0.5 


0.5 


Bfomocresol Green 

, 1. ■ l,l , i— 


0-1 


0.1 



JO 



[0OS2] S^nr^lft II-2 above, prepared without leoetearlc add turned green when the indicator, Bromocreaol Green, 
was added. Sample ll-l, which included isoetearic add, did not change color when the InrJcator was added. However 
Sample IM was subsequently contacted with water, which raised the pH of the composition, and activated Incfcator 
(turned o/een). This data shows mat the pH adjusting agent, isoetearic acid, m necessary to prevent the adhesive loon 
changing color prior to insult with urine or water. 



m Claims 

1 . A wetness indicating hot melt adhesive composition comprising a pH adjusting component and an indicating agent, 
said agent being capable of changing color in response to changes in pH 

» 2. A wetness indicating hot mett adhesive comprising: 

(a) 20 to 80% by weight of a sulfonated polyester; condensation polymer comprising the reaction product of 

1) at least one dHuncUonai dlcarboxytk; acid or the corresponding methyl esters which is not a sulphomon- 
a* omef; 

2) 2 to 25 mole percent of at least one suHbmonomer containing at least one metallic sulfonate group or 
nttrcgsjHxrrtalning non-metallic sulfonate group attached to an aromatic or cycloallphaUc nucleus and at 
least one functional group selected from the group consisting of hydraxyl p cerboxyt, and amino; 

3) at least one Afunctional reactant selected from a glycol or a mixture of a glycol and diamine having two 
40 -NftH groups, the glycol conta in ing two -C^fc-OH groups wherein R in the reactant Is hydrogen or an 

sJKyi group of 1 to 6 carbon atoms, and R 1 In the reactant Is a hydrogen atom, an aJkyl of 1 to 5 carbon 
Stoma, or an a/yl gjoup of 6 to 10 cartxxi* atoms; 

4) 0 to 40 mole percent of a diunctionaJ reactant selected from hyotaxyc&rbaxyitc adds having one -C(R)2- 
OH group, aninccaitajxylic acids having one -NRH group, aminc-ateohols having one -C(R)2-OH group 

45 and one -NftH ^oup, or mixtures of said drfunctiona) react ants wherein R in the reactant is hydrogen or 

an eJKyl group of 1 to 6 carbon atoms; and 

5) o to 40 mole percent of a muttlfunctionaJ reactant containing at least three functional groups selected 
from hydroxy!, carboxyt, and mixtures thereof wherein at least a portion of the multifunctional reactant con* 
tains at least tfiree hydroxy! groups. 

90 

wherein an staled mole percentages are based on the total of all acid, hydroxy! and amino group containing 
reactants being equal to 200 mole per cant and wherein the polymer contains proportions of acid -group con- 
taining reactants (100 mole percent add) to hydroxy-and amino-group containing reactants (100 mole percent 
base) such that the value of the equivalents of base divided by the equivalents of acid is between 0.5 and 2; 
« (b) 3 to 30% by weight of an acidic plasticizer ; and 

(c) 0.05 to 3% by weight of an Indicating agent capable of changing color in response to changes In pR 

A. A wetness Indicating hot melt adhesive according to Claim 1 or 2 wherein the pH adjusting component is an acicfc 
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plaetidzer. 

> 

4. A wetness irritating hot melt soneslve according to Claim 3 wherein the pH adjusting component is an acidic plas- 
tidier with a carboxyiic acidic functional group. 

* 

& A wanes* indfcatino hot melt adhesive according to Claim 1 or 2 wherein the pH adjusting corrponent is selected 
from the group consisting of i&osteanc add, azelaic acid, stearic acid, oleic add, linoleic add, ricinoleic acid, dimer 
acid and comWnatlonB thereof. 

io 1 A wetness Indicating hot malt acfrasive according to Claim 1 or 2 wherein the indicating agent is an acid-base intf • 
cator. 

?. A wetness indcatiiig hot matt adhesive according to Claim i or 2 wherein the Indicating agant is selected from the 
grots> coral stag of Ethyl Red, Bromophenofl Blue, Bromocresol Green, Brarnophertoi Blue, and c u mb ii a fuii B 
iff thereof. 

ft, A wetness indfcating hot melt adhesive according to Claim 2 additionally comprising: 

(d) 0 to 33% by weight of a compatible taeWfier; 
*> (e) 5 to 40% by weight of al least one crystaffine material selected from the group consisting of a compatible 

wax cSuent and crystalline thermoplastic polymer; 

(f) 1 to 30% by weight of an anionic pia&tibzer; and 

(g) 0 to 3% by weight of a sf abflizer. 

s$ ft. A disposable product comprising frie wetness indicating hot meft adhesive composition of Claims 1-10 Comprising 
a pH adjusting corrponent and an incficafng agent which is capable of changing color in response to changes si 
DR 

10. A disposable product according to Claim 9 wherein the irxjcaf ng agent is selected from the group consisting of 
» Ethyl Red, Bramophenol Blus, Bromocresol Green. Brornopheriol Blue, and emanations thereof. 

11- A disposable product oorrpnsing a wetness indicating hot melt adieslva composition comprising: 

(a) 20 to 60% by weight of a sulfonated polyester; condensation polymer comprising the reaction product of 

iff 

1) at feast one afunctional dfcarboxylta acid or the corresponding methyt esters which Is not a tulphomon- 
omer; 

2) 2 to 25 mole percent of at least one surkamonomer containing at least one metallic sulfonate group or 
rrttrogsifrcatfainlng norwnetalic sulfonate group attached to an aromatic or cydoaljphatic nucleus and at 

40 least one functional group selected from the group consisting of hydroxy!, cafboxyl, And amino; 

3) at least one dfuncttonal reactant selected from a glycol or a mixture of a glycol and diamine having two 
-NRH groups, the glycol containing two -C(R 1 )2-OH groups wherein R in the reactant Is hydrogen or an 
aicyl group of 1 to 5 oarbon atoms, and ft 1 in the reactant is a hydrogen atom, an sjkyl of 1 to 5 carbon 
atoms, or an aryt group of 6 to 10 carbons atoms; 

4* 4) 0 to 40 mole percent of a dlfunctional reactant selected from hydroxycaiboxyllc acids having one -C{R) 2 - 

OH group, amlrtocarboxylte acids having one -NRH group, amino-alcohols having one -CfRfe-OH group 
and one -NRH group, or mixtures of said dlfunctional reactants wherein R In the reactant Is hydrogen or 
an alkyf group of 1 to fl carbon atoms; and 

5)0 to 40 mole percent of a rriuttffunctional reactant containing at least three functional groups selected 
w from hydroxy!, carboxyl. and mixtures thereof whsrein at least a portion of the multifunctional reactant con- 

tains at least three hydroxy! groups, 

wherein all stated mote percentages are based on the total of all acid, hydroxy! aid amino group containing 
reactants being aqua) to 200 mole percent, and wherein the polymer contains proportions of acid-group con- 
« taining reactants (100 mole percent add) to hydroxy-and amino-group containing reactants (100 mole percent 

base) such that the value of the equivalents of base divided by the equivalents of acid Is between 0.5 and 2; 

(b) 3 to 30% by weight of an addle plasticizer; and 

(c) 0,05 to 3% by weight of an Indicating agent capable of changing color in response to changes in pH 
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12. A cSspoeable fxoduct comprising a wetness indicating hot meft adhesive compoflition according to Claim 1 1 addi- 
tiofiatlycomprlsfno: 

(d) 0 to 35% by weight of a compatible tacfctter; 
3 (e) 5 to 40% by weight of at toast one crystalline material selected from the group consisting of a compatWo 

wax ciluent and crystalline thermoplastic polymer; 
<f) 1 to 30% by weight of an anionic ptesticizer; and 
(gj 0 to 3% by weight ot a stabilker. 

to 13b A deposable product comprising a wetness indicating hot meft adhesive composrtkxi according to Claim 11 
wherein the pH adjusting component is selected from the group consisting of isostearic acid, azeiaic add, stearic 
acid, oleic aoti, Hnoteic acid, ricinoleks acid, dimer acid and combiiations thereof. 



90 



90 



14. A dfeposattfe product corner ising a wetness Indicating hot melt adhesive composition according to Claim 11 
to wherein the irxficating agent is selected from the group consisting of Ethyl Red. Bromophonol Blue, BrorTOQiesol 

Green, BrcwnophenoJ Blue, and cornbinatfons thereof. 

15, A disposable product accordng to Claim 1 1 wherein the product Is a cfiaper. 

so 
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